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HYDROLOGY REPORT FOR CLAREMONT DAM

OCTOBER 1940

Introduction

1. Authority., - This report is submitted in‘compliaﬁce with the
provisions of Engineer Bulletin R. & H, No, 9, 1938, subject: Spill-
wey Cepacities, paragraph 19, which directs that:

‘"a hydrology report will be submitted to
this office as the first step in the final
design of a project”,

2. Scope. - This report discusses the procedure used and the
results obtained in the studies for the determination of spillway re=
quirements for Claremont Dam.

5 Locatioﬁ. ~ The proposed Cleremont Dam will bg in New Hampshire
on the Sugar River, a tributary of the Comnecticut River. The dem site
is 7.1 miles above the junction of the Sugar River with the Comnecticut
River, and one mile southeast of Claremont, N. H. The reservoir will |
extend h—l/é miles up the Sugar River, and will be in the towns of
Claremont and Newport, in Sulliven County, New Hampshire. The general
location of the dam site is shown on Plate No. 1.

L. EEEEEEEEE' ~ The watorshed above the Claremont Dem sitc is
generally hilly with a fow sharp pcaks. The general topography of the
ares, &s shown on Plate No, 2, (taken from the Cardigen, Claremont,
Lovewell Mountain, Mascoma, Mount Kearsarge, and Sunapee, N. H, topo=
graphic maps of the U. 8. Geological Survey) indicates extensive swemp
areas, lonkes, and regions in the upper part of the watershed where the

valley floor is broad and flat. There is therefore considerable natural
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valley storage along the stream channels. Sunapee Lake, with a water
surface area of 6.6 squere miles, has a controlled capacity equal +o
1443 inches of run-off from its drainage ares of L6 sguare miles.

5. Reservoir, - The dam will form a reservoir of 78,400 acre-

feet capacity at the spillway crest, which is equivelent to 6.0 inches
of run-off fram the drainage aren of 245 square miles., The area and
capacity curves are shown on Plate No. 3. The reservoir copoeity will

be utilized for flood control storage only.

Hydrology

6. Rainfall recordss¢ - Within & radius of 30 miles of the dam

site there are 30 rainfall stations with periods of record ranging
from 2 to 10l years. Their locations are shovm on Plate No. l, and
their periods of record on Plate No. 5. Pertinent general precipi-

tation data are:

Mean annual rainfall - 37.0 inches (including snow)
Maximum ennual rainfell - 18,1 v n "y
Minimumm annual rainfall - 27.3 n ({ i " )
Mean anmual snowfall - 7L.2 u

Approximate water equivalent of meen annual snowfall - 7.l inches

Mean Monthly Precipitation

January 2,9 in. Mey 2.91 in, September 3,56 in.
Februvary 2,27 in. June  3.L6 in, October 2,8, in.
March 2.9 in., July 1,01 in. Novembter 2.9 in.
April 3418 in, Auvgust 3.32 in, December 2.67 in.

Meximum storm of record in this general region:

Date - September 17-21, 1938

Duration = 98 hours

Meximum average depth of reinfall on 2h5 square
miles -~ 15,5 inches.

2 -



The area-depth graphs and locations of the storm centers of the mexi-
mum summer and winter storms of record are shown on Plates No. 6 and

No. 7, respectively.,

Te Run-off records. - Run-off records have been collecked by

the U. 8. Geological Survey at West Claremont, with & drainege area
of 269 square miles, on the Sugor River, since October 1928, Twelve
other stream gaging stetions are located in the same genercl vicin-
ity, as shown on Plate No. L. Periods of record of these stotions
are shown on Plate No, 8. Pertinent run-off date at the dem site,
based on the records of the Sugar River at West Claremont, N, He, are:

Mean annual run-off - 20,92 inches

Meximum annuael run-off - 25,98 "

Minimum annuel run-off - 12,57 "

Mear Monthly Run-off and Percent Runwoff

Jenuary 1,46 inches 12,7 July 0.88 inches 22,8%
Pebruary 0.96 " 41+8% Aupgust 0,55 N 1.5%
Morch 2,90 * 88, 8% September 0,88 M 23.1%
April T7.05 M 192.1% October 0.56 " 21.2%
Mey 2.31 0" 78.8% November 1.05 " 5l.7%
June 1,19 ¥ 35.0% December 1,05 " 28.7%

Note: Percent run-off based on mean monthly precipita-

tion given in preceding paragraph and includes

the effect of storing and melting of snow.
Through field investigation and research, historical knowledge of
several of the most severe floods on the Sugar River within the past
125 years was obtained., They are known to have occurred in February
182L;, February 1839, January 1841, April 1843, March 1859, April
1869, October 1869, April 1870, March 1913, November 1927, March
1936, and September 1938, Prior to Qotober 1528, the exact order of
megnitude is not known. Since then, the Morch 1936 flood hed the

groatest peak discharge at the dam site. Based on tho gage records
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for the Sugar River at West Claremont, the March 19%6 pesk discharge
et the Clearomont Dam sitc was estimated to be 12,700 cubic feet per
second, and the September 1938 peak discherge was estimated to be

11,900 c.fes. Envelope curves of summer snd winter peak discharges

of record are shown on Plates No. 9 and No. 10, respsctively.

8, Effect of gxisting storage on run~-off., - The numoerous nate
ural lakes and ponds in the watershed have a large modifying effect
on flood run-off. The lergest of these, Sunapece Laeke, providos
virtuslly complete control of the run-off from its drainage area
of 116 square miles. The water rights at Sunspee Lake arc owned nnd
operated by the Sunepee Dem Corporation, a syndicate consisting of
17 mills locatcd domnstream from the lake: It ineludes tho Fublic
Scrvice Company of NGQ Hompshire, which operates hydro-clectric
developments nlong the river. The Sunapce Dem Corporation is ro-
guired by State low to mointain the lake level betwecen 8,5 and 11.5
feet on the lake gage from Maﬁ 15 to September 15 of each year.

This requirement is due to the recreational development that borders
the entire lake. The lake level is nét ellowed to exceed 11.5 Ffeet
on the gags except in times of flood when the outlet capacity is
not sufficient to maintain this level., The lake has a surcharge
storage equivalent to 1,72 inches of run-off from its ontire drain-
age arca for each foot of surcharge, and a vory limited dischargo
cepacity provided entirely by threc sluicoways L.66 fect by 11,0
feet, Two of thesc sluicowsys arc normelly closed by stop-logs,

and the third has a gatc. Thoe sluiccwaﬁs arc opeon only during ox-

tromely high floods, ond the dischargc even thon is limited by sure
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charge storage and by a downstream dam, the crest of which is only
three feet below the maximum operating level of the lake. The low-
est gage height ever experienced on the lake is 6,25 feet, and the
meximun is 13,10 feet, which oceurred during the March 1936 flood.
Area and cepacity curves for the range of controlled storage, and
the maximum possible outlet rating, all based on the datum of &
staff gage at the outlet, are shown on Plate No. 17. The existing
outlet structure is of modern concfete construction, designed and
built under the supervision of The J. G. White Enginecring Corporation,
Consulting Engincers. The structure is founded on ledge rock and is
capable of withstanding, by oﬁertopping, the maximum discharge that
would result from the worst possible storm occurring over the con~
tributing watcershed, with all the getos closcd,

9,  Unit hydrograph derived from floods of record., - Unit

hydrographs have been derived from floods of record at the U. S,
Geological Survey gaging station at West Claremont, New Hempshire,
This gaging stetion, established in October 1928, is located L-1/2
miles downstream from the dem site and has a gross drainage area of
269 square miles. Deata pertinent to the deriveation of wnit hydro-
grophs are shown on Plates No. 1l to No. 15, inclusive, for the
floods of November 1932, Merch 11-12, 1926, March 18-19, 19%4,

May 1937, and September 1938, As will be noted, the outflow from
Sunapee Lake routed to the gaging station has been eliminated from
the gross drainage area, and the unit hydrographs have been com-
puted for the net drainage area of 223 square miles. The outflow

from Sunape¢ Leke, though almost negligible, was reconstituted from
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staff gage readings of the loke level during the floods used to
derive unit hydrographs. A comparison of the 6-hour unit hydro-
graphs derived and the adopted unit hydrograph (that derived from
the flood of September 1938) for the net drainage area at Wost
Cloremont is shown on Plate Ne. 16.

10. Unit hydrographs for use in reconstituting great floods

at Claremont Dam. -~ Because of the controlling effect of Sunapee Lake,

reconstitution of great floods at Claremont Dam site should be ef-
fected ﬁy edding the routing outflow of the flood at Sunapee Lele

to the flood determined for the residual dreinage ares of 199 square
miles., Consequently, two unit hydrographs heve been adoptcd, one
for each of thesc areas,

as Unit hydrograph for Sunepce Lake. - A six-hour wnit

hydfograph for Sunapee Lekc hag been determined from empirical topo-
graphic.relations for the Connecticut River Watershed ("The Unit
Hydrogreph and Flood Roubing", by G. T. McCorthy). This unit hydro-
groph has been adopted for use in reconstitubing inflow floods at
Sunapee Leke, and is evaluated in Table I, It wes not practicable
to derive a unit hydrograph from stoge records at the lake beecause
the large surfoce cree of the loke in relation to its drainage oroea
results in a lack of sensitivity of tho gage. Convorsoly, the shape
of the unit hydrograph adopted is unimportant, because of the large
stofage available over the surface of the lake,

b. Unit hydrograph for net drainage area. - The unit

hydrograph adopted for the net drainege area of 199 square miles,after

excluding the Sunepee Loke drainage area, was determined by reducing
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TABLE I - ADOPTED AND DISTORTIED 6~HOUR UNIT HYPROGRAPH VALUES

Time & Unit hydrograph values in cublc feet per second
in + Net drainage area -« 1599 sq. mi. __iSunapsee Take drainsge area - L6 sqs mi,

hours :” Adoptod: INcrense of poak Qischerpe :  AGOpLeds Increase of peak dlscharge
: : 50% 3 1007_ + 200% e t 50% ¢ 1007’ : 200%
H H H : H H H )
0 0O : 0 : O : 0 : 0 :+ 0 1+ O : o
1- 1/2- 130 :+ 130 : 130 130 4 250 « LOO ¢+ LOO : 70D .
350 : 350 :+ 350 350 580 ¢+ 920 : SLO :+ 1,700
b—l/E 560 :+ 560 1+ 600 3 600 900 : 1,550 : 1,800 : 3,250
780 «+ 800 : 1,100 ¢ 1,100 : 1,280 : 2,130 : 2,700 : 1,850
7 1/2 1,070 ¢ 1,150 : 1,800 : 1,800 : 1,520 : 2,430 : 3,200 : 2,200
9 1,410 :+ 1,750 + 2,750 :  L,000 : 1,620 : 2,050 3 2,000 3 1,200
10*1/2: 1,800 ; 2,500 s+ 3,900 ¢« 7,800 : 1,530 ¢ 1,250 : 1,230 2 800
iz ,h90 : 3,350 ¢ 5,250 + 14,040 : 1,380 3 1,000 : 850 710
: H H H : H H . '
13-1/2; 3,250 : L,500 : 7,200 & 11,000 ¢ 1,170 ¢ 820 : 700 590
15 ¢ L,180 :+ 6,200 : 9,360 ¢ 8,000 o0 : 700 s+ BY0 510
16-1/2: 1,670 &+ 7,020 &+ 7,100 : 5,750 790 ¢+ 610 ¢ 510 :  L30
18 h,éBO 1 6,500 ¢+ 5,400 ¢« 4,100 670+ 540+ L5O & 380
19-1/2: 1,320 : 5,650 : ;200 . 2,900 600 : 190 : 390 340
21  :+ 3,950 : 4,900 : 3,250 : 2,250 550 :  L50 : 360 310
22-1/2: 3,620 ¢ L,200 ; 2,650 : 1,800 510 +  L10 : 320 : 280
2, ¢ 3,340 @ 3,250 : 2,240 1 1,520 L70 + 370 : 300 . 250
H ? : : $ : H H
25-1/2: 3,070 : 2,630 : 1,880 : 1,240 Lo+ 340 ¢ 270 230
27 1+ 2,840 : 2,200 & 1,680 ; 1,120 L2o ¢ 300 : 2,0 210
28-1/2: 2,600 : 1,950 + 1,550 : 1,020 Loo ¢+ 270 : 220 190
30 ¢ 2,390 & 1,700 s+ 1,360 920 2 370 s 250 s 200 170
51-1/2: 2,180 3 1,550 : 1,240 . 850 350 ¢+ 240y 180 160
33 ¢+ 2,020 :+ 1,400 : 1,160 780 330 ¢ 220+ 170 150
3-1/2: 1,860 : 1,280 : 1,090 720 310 200 s 160 140
36 @ 1,730 : 1,180 & 1,040 660 290 ¢+ 190 : 150 130
2 H H H H H H H
39+ 1,490 : 1,040 ¢ 920 610 250 ¢+ 160 : 130 110
he 2 1,310 ¢ 900 :+ 830 570 210 & 140 : 110 g0
L5 : 1,160 + B1O s 760 500 170+ 120 ¢ 100 70
L8 ¢ 1,040 : 720 : 680 L50 140 90 3 80 60
51 : oo+ 6L0 : 620 Loo 110 60 50 s Lo
o T 860 : 550 : G550 360 : 70 Lo 30 & 30
57 ¢ 780 «+  L9O +  hOO 310 Lo 20 1 20 20
60 710 ¢+ L30 + 430 260 O ¢+ 0 : 0 : 0
] : H ] H H $ :
66 s 570 ¢+ 340+ 30 220 : : t
72 s U450+ 250y 250 180 : : :
78 : %20 200 200 1,0 N : s
8, 230 «+ 160 :+ 160 110 3 2 :
90 160 ¢+ 130+ 130 80 : : :
96 : 110 100 . 100 . 60 : : :
102 : 70 70 » 70 50 : : :
108 : LO LO . Lo Lo : : :
11k 3 10 10 16 2 10 : : H
120 : 4] : C : 0 : ¢ z ] H H
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the adopted unit hydrograph for the net drainege area at the West
Claremont gaging station by the drainage area ratio (199/223). This
unit hydrograph is also evaluated in Table I,

11. Forccast worst storms. - The forecast worst storms, with

end without the condition of maximum snow covor, have beoen estimated
for an aroe including the Claremont dralnege basin by the U, 8.
Weather Bureau in "A Report on the Maximun Possible Precipitation
over the Ompompsncosuc Basin above Union Villege, Vermont!.

8+ Without snow cover. - The meximum possible rainfall

in 48 hours, as given in this report, is 16.6 inches for a drainage
aree of 25 square miles, and 16.9 inches for a drainage area of 199
square miles, with intensity distributions in 6-hour periods as

shown in the following table:

(Table II on the following page)



TABLE IT - FORECAST WORST STORM WITHOUT SHOW

: Net D. A, - 199 sqg, mi. ::Sunapee Lake D. A, - 46 sq, mi. r:  Tobal D. A. = 245 SQ. mi. :
:8-hour :Precipe: Precip, minus’ :Percent::Precip~: Precip. minus :Percent::Precip~-:Precip, minus - :Peroent:
:periods:itation: infiltration#,:run-off::itation: infiltrationt, :run-of'f::itation: infiltration*, :run-off:
: : (in.) :or run-off {in,): :: {(in.) :or run-off (in.): :: (in,) :or run~off (in,): :

-
-

H H S - N - s . - »
b . H

: 1 ; 0.10 : .00 : 0 :: 0,10 : .00 : 0 ; 0.10 : .00 H 0 ;
; 2 : 0.25 ) .00 ) 0 i 0.25 : .00 - :; 0.25 : .00 o :
5 i 2.00 1.70 .85 i 2,00 | 1.70 L85 4 2.00 . 1.70 . 85 .
) 4 : 9,10 : 8.80 : 97 _:: 7450 : 7.20 : 96 :: 8.50 : 8.50 : o7 .
X 5 4,00 : 3,70 : 92 :: 4,00 : 3.70 : 92 :: 4,00 : 3.70 : 92 :
;6 : 1.10 : 0,80 : 75 i 110 . 0.80 . f: 110 , 0.80 ;73 i
) 7 : 0.25 : .00 : 0 :: 0.25 : 00 : 0 :: 0.25 : .00 ) 0 : )
: g . 0.10 : .00 : 0 : 0.10 : .00 . o : 0.10 : .00 : 0 :
:Totals : 16.90 : 15.00 . 89 :: 15.30_: 13.40 ) 88 . 16.60 : 14,70 : 89 :

* Infiltration estimated at 0.05 ineh per hour




For determing run-off at the Claremont Dam site, the worse condi-
tions of rainfall occcwr from the forecast worst storm of 16.9 inches
in L8 hours over the net dreinage area of 199 square miles (excluding
Sunapee Loke and heroinafter referred to only as the net drainage
area), and a synchronous storm over +the Sunapee Lake drainoge area

of 6 square milos such that the total rainfell is equal to the
forecast worst storm of 16,6 inches in L8 hours for the gross droin-
age area of 245 square miles. The resulting forecast worst storm

for the Sunapee Lako drainage eres is also shown in Table II. The
intensity distributions sre also shown on Plate No. 18. For means

of comparison the curves of maximum rainfall intensities as determined
by David L, Yarnell in the U, S. Departmeht of Agriculture Miscella-
~neous Publication No. 20L, for = frequency of 100 years, are shovn on
this plate. A curve of maximum intensities for s frequency of 100
years for Boston, Massachuset{s, 88 given by Charles W. Sherman in

his peper, "Frequency and Intensity of Excessive Rainfall in Boston,

Massachusetts," Transactions of the Ameriecsn Society of Civil En-
gineers, Volume 95, 1931, is shown slsoc. This latber curve is based
on 50 years of recording gage records and is included beceuse it is
the result of a very thorough study of excellent records. Two
points for the September 1938 sterm, determined from non-recording
gage reecords, are also shown.on Plate No. 18. For shorter periods
of time, the September 1938 storm intensity fall; well below any of’
the curves shown. The areca-depth relation of the forecast worst

storm is shown on Plate No. &,

“ 10 -



i,

be With snow cover, - The forcoast worst storm for the

season during which meximum snow cover cen occeur, plus the yield
from snow melt, is also given in the sbove-mentioned Woather Bureau
report. The areafdepth reletion is shown on Plate No, Ts and its
intensity distributions on Plate No. 18. For the drainage area of
2L5 square miles, the total depth in 8 hours is 23,5 inches. For
determining run-off at the Claremont Dam site, an analysis of the
worst conditions of rainfall plus the yield from snow melt similay
to that explained in Paragraph 11 & above is given in Table ITI,

following.

PABLE IIT - FORECAST WORST STORM WITH SNOW RELEASE

t t — tSunapee Lake: s
+ 6b-hour : Wet D. A. : D. A. ¢ Total D. A.;
i perdods : 199 sg. mi.: b6 sq. mi. : 205 sq. mi.s
: i _\inches) i (Inches) {inches]
) 3 : 1 )
: 1 ! 2,0 : 1.6 s 1.8 :
t : : : :
: 2 : 2.4 : 1.9 t 2.3 :
: : : t !
! % : 543 H 2.6 1 Z.1 :
H %‘L : 509 H I.I.'é H 507 H
: 5 H 5-9 H 3-1 H 508 H
: 6 1 26 21 i 26 .
: : : : 1
: 7 t 2.2 : 1.7 t 2.2 :
: s s : :
: 8 : 2,0 : 1.5 : 1,8 t
:  Tobals : 24.3 : 19,1 t  23.3 :
: : : : :

Note: Values include precipitation plus snow
relcase and represent run-off at 100

percent,

-1l -
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12,  Computed spillwsy flood, - The natural compﬁted spiliway

flood at the dem site was determined by adding the routed outflow

of the flood at Sunapee Iske to the flood evaluated by applying the
adopted unit hydrogreph for the net drainage area of 199 square

miles to the forecast worst storm for that ares (see Tavles I and II).
The Sunepee Lake routed outflow results from the flood evaluated by
‘the adopted unit hydrogreph for the Sunepee Leke drainage aresa apw-

plied to the forecast worst storm for that area (see Tables I and II),

and routed through the surcharge storage ebove the maximum operating

stege of Sunapee Lake, and through the nstural valley storage between
Sunapee Leke and tho dam site. Tho rainfall was distributed in A-
hour periods as definod in "A Report on tho Moximum Possible Precipi-

tation over the Ompompencosuc Besin" and as shown in Table II and on

Plate o, 22, An infiltration rate of 0.05 inch per hour was assumed,

Studies show thet this rate can be selected for a conservative min-
imum infiltration capacity. The resulting floods are shown on Plate
No. 22+ The resulting natural computed spiliway flood at the dem
site hes a peak discharge of 58,600 cubic foet per second and a
duration of 5-3/l days,

13, Valley storage. = The natural valley storage within the

reservoir ares was eveluated by beckwater studies., Mamming's "n"
coefficient was determined for the known profile and discharge

(12,700 cubic fest per second) of the Merch 1936 flood. This ocow
efficient was applied to discharges of 5,000, 30,000, 50,000, eand
70,000 cubic fset per second to determine the profiles for these

discharges. Valley storage was computed by the end area method for

- 12 -



each discharge, The resulting relation between flood discharge at
the dam site and valley storage is shown on Plate No. 19, The
curve, approximating o straight line, has been extended to = dig-

charge of 150,000 cubic fest per second,

Spillwey Hydreulics

1h.  Criteria for spillway design, - The spillway shsll have

sufficient capscity to pass the spillwey design flood (see Pare~
greph 15 below) with no possibility of overtopping the dam even
wnder the following adverse conditionss:

B« The reservoir filled te¢ spillway crest at the be-
ginning of the spillway design flood,
| b. The cutlet gates closed.

&+ The gates inoperative or the outlet passages blocked
during the entire flood period,

ds The méximum possible wave height oocurring at the
instant of maximum spillway discharge,

15.  Spillway design flood at the.dam site, ~ The spillway de~

sign flood should be, for sofety, somewhat more severe than the
computed spillway flood, The forecast worst storm already includes
a factor of sefety, verified by increasing the supporting precipita=
tion data on the basis of the maximum emount of preciﬁitable weter,
‘Consequently, the only possibility of appreciable error lies in the
menner in whioh the reinfall excess rums off, or the unit hydrograph.
The adopted unit hydrographs have been used to determine the natursl

computed spillway flood at the dam site &5 explained in Parsgraph 12,



& factor of sefety of 50 percent, epplied by distorting the basic
unit hydrogr;phs, would be reasonable and conservetive. The natural
spillway design flood et the dam site, for sumer conditions of
rainfall and run-off, showm on Plate No. 20, was computed by aﬁply-
ing these more severe unit hydrographs to the forecast worst storm,
assuming en infiltration rate of 0.05 inch per hour., These unit
hydrogrephs have peak discharges 50 percent in excess of the adopted
unit hydrogrephs, arbitrarily shortened lags, and the same base
lengths, all as shown. in Table I. The resulting spillwey design
flood has a pesk discharge of 81,200 cubic feet per second, 332
cubic feet per second per square mile, 5190 times the square root
of the gross drainage srea, and 5740 times the square root of the
net drainage area,

16.  Spillway design flood under winter conditions, = A meke

ural spillway design flood for the forecest worst storm with snow
cover was similarly computed, using the unit hydrographs heving
peak discharges 50 percent in excess of tho adopted unit hydro-
graphs (see Tabls I) and the run-off given in Table III., The max-
imum spillway discharge resulting from this flood, as shown on
Plate No. 20, is less than that for the spillway design flood come
puted from the forecast worst storm. Consequently, the spillwaey
design flood determiﬁed from the forecast worst storm without snow
(sce Paragraph 15) governs the determination of the si#e of spill-
way o

17« Inflow spillway design flood. = The inflow spillway dew

sign flood was determined by eliminating the natural vwalley storage

-1y -



in the reservoir area by the reverse flood-routing process. The
resulting inflow spillway design flood, shéwn on Plate Noe 20, hes
o pesk discharge of 82,200 cefese., 330 csfes. por square mile,
5280 times the square roob éf the gross drainage area, and 58,0
times the squere root of the net drainage aren.

18.  Surcharge-discherge relation, -~ The inflow spillway do=

sign flood was roubed through the surcharge storsge for varying
surcharges to determine the felation between meximum swrcharge and
required spillway discharge capacity. The results are shown graph-
ically on Plate No. 21. A surcharge of 10 feet has been tentatively
selected for the design studies now in progress. At this surchargs,
the spillway discharge required is 77,100 cubic feet per ssconds

The surchsrge storage, for a surcharge of 10 feet, is 11,1100 acre=
feet, equivelent to l.1 inches of run~off from the gross drainage
ares,

19.  Spillway lengbhe - The final type of spillway has not

been selected pemding completion of design studies, One prospective
type is a side-chammel spillway in the right abutment, Based on
model studies for similar spillways, a "C" value of 3.8 can be atw
tained, By substitution in the formula § = CIH 3/2, a spillway

6L2 feet long will pass the spillway design flood at a surcherge

-——._-

of 10 feets The design studies may prove it advisable to utilize
a different type of spillway or different values of spillwey length'
and surcharge but these will be comporable to those quoted herein,

20. Qverload characteristics. - To determine the overload

characteristies of the spillway, superfloods were computed, wsing

“15 -



the forecast worst storm, and unit hydrographs distorted by in-
creasing the peak discharge 100 and 200 percent. The distorted

unit hydrographs (see Table I) and the superfloods are shown on
Plate No. 22. The superfloods were routed through the natural
velley storage and the surcherge storage, and over a spillway which
will discharge 77,100 cubic feet per second at & 10-foot surcharge,
and the resulting maximum discharges and surcharges ere shown on
Plate No. 23, As showm, o superflood computed from e unit hydro-
graph having a pesk discharge 2L0 percent in excess of the empiriecal
relations unit hydrograph con be passed by the spillway by encroach-
ing on only I} feet of the frecboord.

21.  Volumetric safety fector, - For comparative purposes

only, superfloods were computed using the adopted unit hydrographs
and increasing the rainfall excess of the computed spillwey flood

by 50 and 100 percent, as shown on Plate Né. 2li. These volumetrie
superfloods were routed through the netural vallev storage and the
surcharge storage, and over a spillway which will discharge 77,100
cublic feet per second at a 10-foob surcharge, The results of this
study are shown on Plate No,. 25,

22 . Freeboard,

it

a. Meximum wave height. - There are no records of mox-

imum wave heights at existing reservoirs in this region. Accord-
ingly, meximum predicted wave heights were determined by the
Stevenson-Molitor formule given in Engineer Bulletin, R+ & H. No. 9,
1938, The meximum fetch is 34,0 miles, The corresponding maximum

wave height is 3.L5 feet, for a wind velooity of 60 miles per hour.

- 16 - .



The reservoir oxtends southeast from the dam, while the prevailing
maximum winds are from the northwest end west. Therefore, maximum
wave heights are less likely to occur at the Claremont Dam then at
one where the maximum fetch toward the dem parallels the direction
of prevailing winds.

b. Ride-up. - Wave height plus ride-up, computed at 1.}
times the wave height, is L8 feet,

S+ Set-up. - Wind set-up was computed from the formula
published by the Lorentz Zuiderzee Commission and given in Engineer
Bulletin, Re & He Nos 9, 1938, It hes & maximum value of 0«3 foot.
Because of the narrow zone of wind direction coincident with the
naximum feteh, which is not in the direction of the prevailing winds,
this item is cansidered negligible.

ds Selected freeboard. - Frost ecbion will penetrate to

a greater depth them 5 feet only under the most severe conditions,
and moisture will rarely be present in the upper five feet of the
dam. Also, at the time of year when maximun snow cover exists and
when frost penetration will be deepest, a spillway flood will not
require as high a surcharge as the adopted spillway design flood
ocourring without snow covers. On the basis of Paragraph'39 above,
end the foregoing, 5.0 feet has been selscted for the freeboard
above meximum surcharge.

23. Conclusions and recommendations. - A spillway design

flood heving a natural pesak discharge of 81,200 cubic feet per sec-
ond at the dam, as explained in Paragraph 15, satisfies the require-
ments as to method of determination and as +o adequacy of its mag-

“nitude. It is recommended that this gpillway design flood be
adopted for design.

- 17 -
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